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RETAINING APPARATUS FOR FUEL INJECTOR 
IN INTERNAL COMBUSTION ENGINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 
This invention relates to a retaining apparatus for a 

fuel injector in an internal combustion engine. More 
particularly, it relates to a retaining apparatus for retain 
ing a fuel injector on an auxiliary fuel delivery pipe 
branched off from a main fuel delivery pipe. 

2. Discussion of the Background Art: 
A conventional retaining apparatus for a fuel injector 

in an internal combustion engine is shown in FIG. 6. 
There, a fuel injector 1 is connected to an auxiliary fuel 
delivery pipe 3 branched off from a main fuel delivery 
pipe 2 via a connector 4 threaded into both the fuel 
injector 1 and the auxiliary fuel delivery pipe 3, so as to 
communicate the fuel injector 1 with the main fuel 
delivery pipe 2 in an airtight fashion. However in the 
foregoing structure, it is not easy to connect the fuel 
injector 1 to the auxiliary fuel pipe 3 due to the screw 
connection. Also it is dif?cult to adjust to a preset posi 
tion a socket 5 formed on an outer circumferential por 
tion of fuel injector 1 for supplying an electric signal to 
the fuel injector 1 from a computer etc., while assuring 
airtightness at the threaded screw connections. 

SUMMARY OF THE INVENTION 

The present invention is directed to solving the fore 
going disadvantages in the prior art. 

Therefore, one object of the present invention is to 
provide a retaining apparatus which can retain a fuel 
injector to an auxiliary fuel delivery pipe in an airtight 
manner without any screw connections. 
Another object of the present invention is to provide 

a retaining apparatus which can retain a fuel injector to 
an auxiliary fuel delivery pipe with minimum manipula 
tions. 
These and other objects are achieved according to 

the invention by a retaining apparatus for airtightly 
retaining a fuel injector on the auxiliary fuel delivery 
pipe of an internal combustion engine having an elon 
gate main fuel delivery pipe and at least one auxiliary 
fuel delivery pipe. The retaining apparatus comprises a 
cylindrical portion of the fuel injector being sealingly 
fitted in the auxiliary fuel delivery pipe for delivering 
fuel from the auxiliary fuel delivery pipe to the fuel 
injector, and retaining means slidably mounted on the 
main fuel delivery pipe and cooperating with the fuel 
injector for rotatably retaining the fuel injector on the 
auxiliary fuel delivery pipe. 

Consequently, according to the present invention, it 
is easy to retain the fuel injector on the auxiliary fuel 
delivery pipe and the axial length of the fuel injector 
can be decreased due to no connector being arranged 
between the fuel injector and the auxiliary fuel delivery 
pipe. Furthermore, it is easy to adjust the electrical 
connection socket to a preset position, the socket being 
formed on an outer circumferential surface of the fuel 
injector for supplying an electric signal to the fuel injec 
tor from a computer etc., due to the fuel injector being 
rotatably retained on the auxiliary fuel delivery pipe by 
the retainer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various other objects, features and attendant advan 
tages of the present invention will be more fully appre 
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2 
ciated as the same becomes better understood from the 
following detailed description when considered in con 
nection with the accompanying drawings, wherein: 
FIG. 1 is a cross-sectional view of the ?rst embodi 

ment of the present invention; 
FIG. 2 is a cross-sectional view taken along the line 

II—II of FIG. 1; 
FIG. 3 is a perspective view of a main fuel delivery 

pipe in the present invention; 
FIG. 4 is a perspective view of one embodiment of a 

retainer in the present invention; 
FIG. 5 shows a variation of the retainer according to 

the invention; and 
FIG. 6 shows a conventional retaining apparatus for 

a fuel injector. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, there is shown in 
FIG. 3 a main fuel delivery pipe 10 having four auxil 
iary fuel delivery pipes 12 on a surface 10a. Longitudi 
nal slots 11, which may be formed during the extrusion 
of the pipe 10, are formed in the top and bottom surfaces 
of pipe 10 at a portion of pipe 10 near the surface 10a, 
the slots 11 extending along the entire longitudinal 
length of the pipe 10. 
As shown in FIG. 1, a fuel injector 20 has a cylindri 

cal portion 200 which is inserted in the auxiliary fuel 
delivery pipe 12. The cylindrical portion 20a has a cir 
cular slot 21 and a circular slot 22 is also formed at a 
junction of the cylindrical portion with the main por 
tion of the fuel injector. An O-ring 23 as a sealing mem 
ber is inserted in the circular slot 21. An electrical con 
nection socket 20b for connection to an element supply 
ing an electric signal from a computer (not shown) to 
the fuel injector 20 is integrally formed on an outer 
circumferential surface of the fuel injector 20. 
As shown in FIG. 4, a retainer 30 is in the form of a 

channel shaped member made of a resilient material 
such as sheet metal and has ?anges 31 formed thereon 
by bending. The retainer 30 has a circular opening 32 on 
a plane surface 30a thereof and also has a connecting 
opening 33 on the surface 300 for connecting the circu 
lar opening 32 with an edge of the retainer. The diame 
ter of circular opening 32 is larger than that of slot 22 
but smaller than that of the cylindrical portion 20a. A 
width of opening 33 is smaller than the diameter of slot 
22. The retainer 30 is slidably mounted on the main 
delivery pipe 10 with the surface 30a parallel to the 
longitudinal direction of the pipe 10 and covering sur 
face 10a by inserting the ?anges 31 in the slots 11 with 
the edge to which the opening 33 connects extending 
transverse to the direction of elongation of the main fuel 
delivery pipe 10. The variant of the retainer 30 shown in - 
FIG. 5 additionally has a guide wall 34 for guiding the 
fuel injector 20 during installation or removal. The 
guide wall 34 extends from a portion of the surface 30a 
adjacent the circular opening 32 and circumferentially 
opposite the connecting opening 33. The guide wall 34 
is in the form of a planar wall extending away from the 
?anges 31 in a direction transverse to both the surface 
30a and the direction of elongation of the main fuel 
delivery pipe 10. 
The fuel injector 20 is retained to the main delivery 

pipe 10 as follows. 
The cylindrical portion 20a of the fuel injector 20 is 

inserted in the auxiliary fuel delivery pipe 12 as shown 
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in FIG. 1. The seal between fuel injector portion 200 
and auxiliary fuel delivery pipe 12 is maintained airtight 
by O-ring 23. By then sliding the retainer 30 mounted in 
the slots 11 of the main fuel delivery pipe 10 along the 
slots 11, the circular slot 22 of fuel injector 20 is inserted 
through the opening 33 of retainer 30 while elastically 
deforming the retainer and then into the circular open 
ing 32 of the retainer 30, at which time the retainer 
elastically snaps back. As a result, the fuel injector 20 is 
securely retained on the auxiliary fuel delivery pipe 12 
by the retainer 30. 

Obviously, many modi?cations and variations of the 
present invention are possible in light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described 
herein. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. In an internal combustion engine having an airtight 

main fuel delivery pipe, at least one auxiliary fuel deliv 
ery pipe branched off therefrom and at least one fuel 
injector, an apparatus for airtightly retaining said fuel 
injector on said auxiliary fuel delivery pipe, comprising: 

a cylindrical portion of said fuel injector being seal 
ingly ?tted in said auxiliary fuel delivery pipe for 
permitting delivery of fuel from said auxiliary fuel 
delivery pipe to said fuel injector; and 

resilient retaining means slidably mounted on main 
fuel delivery pipe and cooperating with said fuel 
injector for rotatably retaining said fuel injector on 
said auxiliary fuel delivery pipe, 

including at least one longitudinal slot formed on said 
main fuel delivery pipe for slidably mounting said 
retaining means, said retaining means having a 
?ange inserted in each said slot, 
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4 
including a circular slot formed in said cylindrical 

portion, wherein said retaining means has a surface 
de?ning a circular opening with a diameter larger 
than that of said circular slot and a connecting 
opening connecting said circular opening with an 
edge of said retainer and having a width smaller 
than the diameter of said circular slot, 

wherein said edge extends transverse to the direction 
of elongation of said main fuel delivery pipe when 
said retaining means is mounted thereon, said sur 
face of said retaining means covering said surface 
of said main fuel delivery pipe when said retaining 
means is mounted thereon, and 

wherein said retaining means has guide wall means 
for guiding said fuel injector during installation and 
removal, said guide wall means extending from a 
portion of said surface adjacent said circular open 
ing and circumferentially opposite said connecting 
opening, said guide wall means comprising a planar 
wall extending in a direction transverse to both said 
surface and said direction of elongation of said 
main fuel delivery pipe. 

2. The internal combustion engine of claim 1 wherein 
said main fuel delivery pipe has two of said longitudinal 
slots positioned on opposing sides of a surface to which 
said at least one auxiliary fuel delivery pipe extends. 

3. The internal combustion engine of claim 1 includ 
ing an electrical connection socket integrally mounted 
on said fuel injector. 

4. The internal combustion engine of claim 1 includ 
ing a sealing member mounted on said cylindrical por 
tion of said fuel injector. 

5. The internal combustion engine of claim 4, wherein 
said sealing member is an O-ring. 

6. the internal combustion engine of claim 1 wherein 
said guide wall means extends in a direction away from 
said ?ange. 

* * * * II 


